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Please amend the claims as follows: 

1. (currently amended) A method for measuring a volume flow parameter with 
ultrasound acoustic enerpv the method comprising: 

(a) measuring the volume flow parameter as a function of acoustic energy 
transmitted from an annular configuration of elements of a transducer array; and 

(b) performing two-dimensional ultrasound imaging with the transducer array; 
wherein the transducer array compri s e s at least t hre e rows of slants, the three mw* 

being straight along an azimuth dimension and having r^tangular elements; 
further comprising: 

& "SU13 a first group of elements from the at lea s t three rows of elements into a 

rine annula r element for ( a); 

& using a second group of elements from at le a st one of the at least three rows of 

elements into a center annular element wit h in the rinP annular element for faV , and 
is) using at least one of the at l east three rows of elements for (hY 

2. (original) The method of Claim 1 wherein (a) comprises: 

(al ) transmitting a uniform far field acoustic pattern from the annular configuration 
of elements; 

(a2) receiving a wide and a narrow far field acoustic pattern from the annular 
configuration of elements; and 

(a3) calculating the volume flow parameter as a function of a first velocity and a 
first power associated with the uniform far field acoustic pattern and a second power 
associated with the narrow far field acoustic pattern. 

3. (currently amended) A method for man uring a volume flow parameter with acoustic 
energy, th e method comprising: 

& measuring the volume flo w parameter as a function of acoustic ener g y 

transmitted from an annular configuration o f elements of a transducer array; anH 
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Q2} Performing two-dimensional ultrasound imaging with the «nm«W ^ r 

Th omo thodofClai ii i -l. wherein (b) comprises operating the transducer array as a ' 
1.5D array. 

4- (original) The method of Claim 1 wherein (b) comprises generating one of a B-mode 
and a Doppler mode image; 
further comprising: 

(c) positioning the transducer array relative to a vessel of interest based at least in 
part on the image. 

5. (original) The method of Claim 1 wherein (a) comprises calculating volume flow with 
uniform sensitivity of the vessel. 

6. (cancelled) 

7. (currently amended) The method of Claim [[6]] 1 further comprising: 

(f) providing different transmit waveform polarity and apodization to different 
group groups of elements for (a) simultaneously; and 

(g) focusing as a function of apodization and delay along the at least one row of 
elements for (b). 

8. (currently amended) A method for measuring a volume flow p arameter with acoustic 
energy, the method c omprisin g 

measuring the volume flo w parameter as a junction of acoustic energy 

transmitted from an annular configuration nf H ementu nf n transducer arrav: an^ 

^ ^forming , two-dim en s ional ultrasound imaging with thR transducer amy; 

The method of Cla i m 1 -wherein (a) and (b) are performed with the transducer array 
having first and second rows extending a first length along an azimuth dimension and a third 
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row extending the first length wherein the third row includes at least one kerf extending 
alorig the azimuth dimension less than the first length. 

9- (currently amended) A system for measuring a volume flow parameter with 
ultrasound, the system comprising: 

a transducer array having a plurality of elements; 

a processor operable to calculate the volume flow parameter as a function of acoustic 
energy received with an annular configuration of elements of the transducer array; and 

a display operable to display the volume flow parameter and a two-dimensional image 
responsive to acoustic energy received with the transducer arrayi 

wherein the transducer array comprises at l e ast four rows of elements in a fi.lty 
sampled NxM grid, the annular configuratio n comprising a first aroun of elements from th e 
atjeast four rows of elements arranged a9 fl ri ng annular element and a second pro^p nf 
elements from at least one of the at least four rows nf elem e nts arranged as a center annular 
element within the ring annular element: and 

wherein the two-dimensional image is resp on sive to at least one of the at least four 
rows of elements 

1 0. (original) The system of Claim 9 further comprising: 

a first array interconnect capable of connecting the elements of the transducer array 
for two-dim ensionaj imaging; and 

a second array interconnect for connecting a first subset of the elements as an annular 
array for the annular configuration of elements. 

1 1 . (original) The system of Claim 9 further comprising: 

a first Doppler path operable to obtain a first velocity and a first power associated, 
with a uniform far field acoustic pattern as a function of the annular configuration; and 

a second Doppler path operable to obtain a second power associated with a narrow far 
field acoustic pattern as a function of the annular configuration; 
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wherein the processor is operable to calculate the volume flow parameter as a 
function of the fust velocity, the first power and the second power. 

12- (original) The system of Claim 9 wherein the transducer array comprises a 1 .5D 
array. 

13- (original) The system of Claim 9 wherein the two-dimensional image comprises one 
of a B-mode and a Doppler mode image. 

14. (original) The system of Claim 9 wherein the annular configuration of elements is 
operable to uniformly insonify a vessel with an aperture of similar azimuth and elevation 
sizes. 



15. (cancelled) 

1 6. (original) The system of Claim 9 further comprising: 

a transmitter operable to simultaneously generate transmit waveforms with opposite 
polarity and different apodization for different annular elements of the annular configuration; 
and 

a receiver operable to simultaneously form two beams in response to a transmission; 

wherein the two-dimensional image is responsive to first signals from the receiver 
focused as a function of apodization and delay along at least one row of elements of the 
transducer array and wherein the processor is operable to calculate volume flow as a function 
of the two beams received in response to transmission by the different annular elements. 

1 7. (original) The system of Claim 9 wherein the transducer array comprises first and 
second rows extending a first length along an azimuth dimension and a third row extending 
the first length wherein the third row includes at least one kerf extending along the azimuth 
dimension less than the first length. 
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18. (original) A transducer array for both measuring a volume flow parameter and 
imaging with ultrasound, the transducer comprising: 

first and second rows of elements; 

at least one kerf separating the first row of elements from the second row of el ements, 
the at least one-kerf extending less than an azimuth length of the transducer array. 

19. (original) The transducer array of Claim 18 further comprising at least third and 
fourth rows of elements, the first, second, third and fourth rows spaced along the elevation 
dimension in an order given by third, first, second and fourth, the third and fourth rows of 
elements extending the azimuth length of the transducer array, the first and second rows of 
elements extending a same azimuth length as the kerf, additional elements extending from 
the first row, second row and kerf from each azimuth side, the additional elements having an 
elevation width substantially equal to the elevation width of the first row, second row and 
kerf together. 

20. (original) The transducer array of Claim 1 8 further comprising at least third, fourth 
and fifth rows, each of the rows extending the length of the kerf in the azimuth dimension; 
and 

further comprising additional elements extending along the azimuth dimension from 
the first through fifth rows, an elevation width of the additional elements being greater than 
an elevation width of the elements of each of the first through fifth : 



: rows. 
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